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(54) CONTROLLER AND CONTROL METHOD FOR ADAPTATIVE BUFFER FOR SEQUENTIAL 
DATA SENDING OF DISK UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such the 
conventional problem that response deteriorates due to 
the increase of a data amount when the playback of an 533 
image/sound is started by the prior art performing 
uniform buffering based on the data amount of the worst 
case including access time. 

SOLUTION: An adaptive buffer control system for 
sequential data transmission predicts the response of a 
disk unit in advance on the basis of arrangement 
information on data in a disk type recording medium on 
which image/sound data are recorded, and controls the thj 
increase or decrease of bufFering capacity. 
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^*^tii-r^^(D-N7 F(D{fiB?*i6%fT5 fug»¥ISi:. 

T. Huia/^-y77*^5'r-^'>SrK^^tii-rf--^e3M^y 10 
^? 7 X - 7. i: /b^ F. § X f X gSffl CD ^ > 

•>7 7(Dffl»SBo 

Ummzl ^PXim»y'-^rji}^(Diy~^yiy^' 20 
^Unt^i/7.7-huyvx2~=>t. z.<DiyX7-hny 

la^^t. H>iiai^7.-rA=i^/hD-^tDit5^lcS-:3i^ 

T . Huie^ ^ -y 7 7 5. X - ^ (ii -r -r- ^ fEji-r y 
^ 7 X -x i: ?> * § x I- X ggffl CD v'— 5^ :y'> ;l/ 

7--^5MHiffl3ilS/^-y7 7CD»^fiT-feoT. 30 

H5iaias^j«f2i^ J; D X- cDffiB'Wig^^^tii Huiaia 

^!«<*:±(D7^-^fcDEH'lf$Blca^V^T. sfflBiHg^f* 

J; D x-^cDW^^til LB#P^^JSS1-5If tBBf F^(D«S# 

ists Mtaii^^scDjisi-^it^ig^tcaot. wta 

/^y 7 7 cD/^>y 7 7 U >^"Sa%tiic^-t±i)$iJ®%tT5 
/^y 7 7 ij y^^'^McDHffll^SiiJb^iSlte)^^^^ ^ t 

ffifflJSlS/ Vy 7 7 cDMUSKo 

;br-^^ia@b/-crVx^S:cDsa®«i*i:. nvyK 40 

7 x-x^/^LTA^±i;'3S5l<«S^t^^^^-& v-t- ^ 
nn^hn-^i:, Miav-r^nny ha-^cDJi^l;: 
«-:5"v^T. Miaia^iittJ; "3 r-^'^K^Iii-r^co'N'y 

ymmit^tmc. mBavY^D3>hD-v<D}§ 
^ ta-:? t . fwia^ vy 7 7 6 x- ^St^^^m tsffi-r 

5ScDx-^?-i'y^7x-xi:. S/XT^Anyhn— ^ 
Hf(f2x-i5J^y^f7x-X^^LTMIEiaaJiS^*:*^ 
?,B!i?^til Ufcx- ^ ^JSlSA >y 7 7 tCt&ffl-r ^tmc. 50 
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Mtav'X-rAny hn-^*^ ■r-^feJM-l'>'^7x- 

Xtcr-^Oj^mcDfg^^lT^ J; 9 1 Lfc-rV X^SB 
ffl (D i/-^ > -v ;l''r- JUmffliSlS/^ >y 7 7 <DSWa 

Mfai^X'rAnyhn-^*^ Mtevi'i'pn^'hD- 

^ t )i>f L T r- ^ ffi L i^N^^ H^Frg t ^-^^ 
•yr^BiiEv'XxAnyhP-^cDlgl cD^gi:. fuiav 

^cDSSm^ i/XrAn^FD-^ icaaf i)Miav-r ^ 
any hn-^cD{-t#5ailEitKcDS:tH¥ISt. ffffav-i' 
^pnyhD-^ cD^tiJ? iS*^ P) (D lift] $ n/cx- t 
a-5~^> MIEJilS/^^y 7 7CDM'-y 7 7 U y^'^m^t^M 

t^i^o lt»-r iliav'Xf- An y h p-^cd^ 2 cd 

ffl CD i'-'^ y S/ -v ^ iMttl ffl jSiS/ ^ -y 7 7 CD SJfflia 
Bo 

[tt5Rii4] Hijfa^2cD?isa. tdtav^'^ppyh 

p - ^ p. Sfi L fc X - t sc) t . ffiSBf ^ ma 
?.5fiiiBfH<DM«¥isi:s ccDm^^iscoBaissica 

■iit. HuiajiJS'''i-y 7 7 cD>'^>y 7 7 U y^'Um'^^WM: 
Lfe?)/^y 77 'J y^SacDfliiJii^Si: T'«^ bfc 

3 SaSoDxV X ^SrIi¥JC3v'-'^y 
iy-v;l'x-^?3liaiffliilS/^-y 7 7CDf|iiJffligHc 

X^. %mMr^'(7.^<r)\^nt^^Xh^z.}L^'^W.}l.t^^ 
ii*rB 1 7^M4 cDt/^•rn*Hc|aiccDxV X^'SBfflcDv' 

-"ryy^jw-^ "m^mmi^' 7 7 cd$ij»sBo 

%-^-5L\mmff-^r^Z<D'y-'Ty'y\ 
;l/7-'-^^fafi^LfcxV Xi7^(7)|e@igf*i:, ccdSB 
^SJU'TSv'XrApy Hp— z.<D'y7^7-huy 

yu-^<oms\zM'5\^x. MfaEfii^ii*<t(3x-^^ 

tti-r ^|cD^ >y F cDfuB?*i6^tf 5 fSBS'Jffli? S t > 
tufBfaiSiSft*^e.'r-^^K*f±lb«pLT. ClcDlIP 
bfcr-^^/^y 7 7 li:tg*fl-r?.<}: 3 1 Lfc-r-^cDS! 
fcB^ISi:. Mfa>'XxAn>Fp-7CDjg5^lcS'5i/^ 
T. tufa/ Vy 7 7 5 r- ^ ^K^!^ffi-r r- GiM^ > 
^ 7 X - X t e. ^ 5 xV X SBffi cDv'-'Jr ;l/ 
T^-^^mraJilS/Vy 7 7CDaffll73}iT*feoT. 
tljfai^XxAn > F P-^A\\ Ififa^iEBSiJfl^lScDv'- 

CKDM^feO^S^tS-^^, Sufa/^y77CD 
/Vy 77 U >^'^«^tgM^-tJ:§SiJffl*lf 9 c ii^lfM 
i: f 5 xV X ^ SBffl CD i/--^- y + ;l/-r- iJfjMWfflii 
jSv'^y7 7cDilW7uffio 

Cb»*iH7] -^jSX«B5t5{#!r-^^ifcDS/-'y>i'+ 
;bx-^^3eSLfc-rV X^']Sc7:>naiS«{*i;, COSM 
^$iJfflit"§>^XxAny Fp-^i:. cicDi/XxAny 
FP-7CDfg/^^^cS^^^T. Hf(fefea^j«ftJ:Ox-^^ 
^i!^HJ-r5&cD-N-y F(DffiB}*ii)%fT3f4BSiJ'«i#ai:^ 
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T . tut 3/ 7 r e. ^ ^K^^ ttif ^ fijl-f ^ 
^ 7 X - X i Jb^ e. * § -r ^' X gKffl <^ S^- > -f 

fi^L. ii(DfSSI£m(i:a-:5v^T. tf)!a/^y7rTO/'^ 10 

>y 7 7 U y i''g«>&tiM*-a:?.$iJffil^tf ^ C 

•r § X ^' ggffl O -^--ir >'i/^ JMlUffi jijS 

>'^y7 7£DSiJffl]7j}So 

1' y 7 X - X L T Ath :':]S5l<^Stt{f It § ^ 

7 7t1Slflt§i:«t^ lufBvY^nn>hP— 7(Dfg 
^lc»-5#. BiiB2^'?'y77*>e.r-^^»E*tiibilltti-r 

§S©r-^7-Yy^7x-Xi;. ->x-rAnyFn— 7 

iitiiax- ^^y^v x-x^/M.THuiai5Siif**^ 
p.»!3^ai Lfcx-^f ;&jiiSA-y 7 7 tc^tswr 5 ^wtCv 

lulBv'XxAny FD-^jf)^ ^^^7x- 
Xtx-^tDKitiitDjgS^^tT^ <i; ^ tfcrV X^gfi 
ffl y i/ Y ^ Mtilffl iiJS^ ^ -y 7 7 <D»73 

Huf2>'XxAr3>'Fn-5'A^ (fffax'-r^pny Fa— 30 
V {c ^ L T r- ^ tti L t MifBtK^ P>3 V ^-a-fe 
Hfil2vY^a3yFP-7;^^S€bfc3vyFtc» 

gaib. ^©^SS^MIBS^x-f A:3>'Fp-^^ca^g•r 
i.c:i:l:\ IfifBv'Xf-i^ny Fp— -7*^ fjfBjiJS-'^'y 
7 7©/^y 7 7 U y^-'SS^IriiM-r J; ^ t$ijffll-r^ C 
^Itm i: -r 5 rV X ^ ggffl C) y + ;l'-r- tJ? 
jiaj^jiJS/^ >y 7 7 cDSOffiiT] ?So 
[il««9] MlB~>XxAn>FP— 7*^. BillBv-i' 
^pn^FP-^t^LTx-^K^ffiL^^ff-rSii 40 
ii7 F^XllJSI^%^v>'F'1'>':5^7x-X^/^LTa^fl 
U HuiavY^pnyFa-^A^SiarFl^X^i^^il^ 
IITFI^X^^t^^L. ^cDlSS%i/XxAn>FP 
-7lcaSDL. ^©eSfca-^^i/^TBulBi-X-rAny F 

p - ^ wa^^ i/- !iai^^#t?xV X ^ sBcDsaii 

BfRS^jli^fe 0 . Ofi^JSSlcacJt MSBji^S^'! -y 7 

70^^y7 7 u yfM9i?tmWi.^\^^^z.t.'^mnht 

^ II* 8 f Bit© -rV X SB^ CO i/- y y i/ -v -'l/x- 
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Bm^y^yj:-yt.icmm-^nrzm^ • ^i^xn-^*^ 

c, X 3 - F'fti?^lXt#t- 5 «tc . tulBjilS/ ^y 7 7 

^(DrmM&^mmL. ^©jifitcjsuTfiifBjiiS/^y 
ii! t-r §11 6 T^s 9 ©i^-f n*HcfB«(DxV x 

^'SSffl CD y i/ -v ^ jIttlfll3iJS>' Vy 7 7 <D 

ClfsRai 1] S^XxAnyFP-^tt^ MIBjiJSA 

F'l»fS*3X^#t-§ tufBiilS^^y 7 7*^e)<Dx- 

^K^?i^ttiLt*cSI%t-^■r§iIi:tJ;^^, x-^(D?ia 
jSS^ffifiL. ^cD3ittlCjSCTBirIBji)S/'Vy7 7CD/^ 

^y 7 7 'J y^-BM^tia^-arsSfj^^fTe- 1 t^mmt 

t^n^^&TjS. 9 Oi/^-f n*Hc|B^(Dr I" X^7ggffl 
iD>'-^y>'-v;l/-r-^jMWffi®lS''^'y 7 7 cdMPt? 

So 

[0 0 0 1] 

y—y yz/^r )W—^'^&^m'M^^^ ^ -y 7 7 mmmm. t 
"tmymismimu mc. mm^^^p^si^coy-^y 

y -v ^ im^n ^ -y 7 7 mmmmrjiT' 

^ X ^ ^Kffl <D i/- > V/ ^ iittiffjajS^' ^ >y 7 

[0 0 0 2] 

[f^*cDKfti] rVx^ga(DtttBcS•:3^^T 

[0 0 0 3] wmw- 1 0- 1 4 9 6 1 m'j^m 

icli. y'^T.^ij-^ibm^tiiLrcT'—^^'f-^i^^jV-fy 
^7x-XtCj^fcH-r5tg^lC, *|$;6:7S'<y7 7'D7P- 

So 

[0 0 0 4] ^fc. m^¥9-l 1 5 2 4 7^i>fStC 
7x-XlCa^ill-ri)ii^lC. xVX^*^&-r-^(Di^*i 

[0 0 0 5] ^fc, ^;e*corVx^aH•c^i^ xVx^ 
- a? X ^ ± o CD ffi iffl t e a ^ n T t ^ A«a L 

[0 0 0 6] ^meB6 3-5 8 6 6 9^i>$g 

a. •rVX^*^e,^^^aibfc;;^|5(l'lf?S^7tx^'Xi'ai 
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[0 0 0 7] 

[0 0 0 8] mmmmmi. afflufwjs^^^Mib-rs 

IS m t * o T 1/ ^ fc il il t? s o 
[0 0 0 9] ^cDSSti. v^-^y^/ 

[0 0 10] m2(Dmm§M. -rVx^aHwiBtH 

[0 0 1 1] ^oafifi. -rVx^aanvyK-ry^j? 

7x-XlCioTli#t$n§f^aT KbXi:. xVX^' 20 

[0 0 12] ^^m(Dsmt. ±BLrc'^i^^mm<D^^ 

gffl O v'- y > + ;U r - iMW ffl JiJS/ 7 r coSiJP 
[0 0 13] 

[0 0 1 4] BP*.. *f|0^ti:^foi,xVX^SBffi(O>' 40 
- y > ■\' ^ Mmffl ii^S/ ^ 7 7 r ©SiJlUlSBOll 

m-r^^tD'N-y KOf4M^i6%ff9fi|liliiJii^lSi:, mifS 

ia>' ^y 7 7 e> •r- ^ ai r x- fijM'f >• 7 1 so 
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3l^afflajS^^y 7 7£DSfJffliSB-eSo T, MtBfitHSiJffli 
(Dm^fctJlSStS-i'^. Mia/^y7 70/^y7 7'J> 

mm^mm-^-^%.m^n5^^y 7 7 u ^^"gtcosij 

;y ,> ^ ^ ;&fe® b fc X ^7 ^(Df2M* i: . C 
tDgS^Mffli-r^v'XrAny ha-^i:. c<D->Xr 

- ^ %Bi^f^tti-rS^cD'N -y K£DfiH}*A6%ff 9 f4B$iJiI? 
1st. Mt5fBM**^P>7-^%»!*^[tlLataLT. u 
CDlIili b fc 7- ^ ^/ Vy 7 7 tClSlft-r § J; 9 L it 

tJfd^tH^mi:. MI2^^XrA3>hP-7^^^i/iR^^:a 
s tijfB/ >y 7 7 ^ -r- ^ ffi -r X- ^ fijS 
'1'>^?7x-Xi:*^6*^x^'X^aBffl^D>'-^yi/ 
•v;l'T-^jMaiffl5S)S/^y770SiJ^gBTfeoT. tu 

-y 7 7 CD/ Vy 7 7 U y ^^~ga^t|'M$-&i. ffi'Jffl^ff ^ A 
>y7 7 'J >ygaofliiJffl]#ISi:A^ffittP.nTi/^^c: i:^ 

^mmmwt. 3x'>'F^y^7x-x;&/rLTAtH 

X- ^ *^^tB-r^tD-\>y F(Df4B}*J6;&ff 3 fiB$yffl 

^^t^ BuiBiBg«f**^e.x-^%R*^ast^i)iLT. 

J:o«aiL/-c:x-^^v^y77tc*S*i«i-r5i:ttti:. tusB 

V'l'^'Dnyha-^tDjg^lca-rJt, tfifB/^y7 7*^ 

5 X- >&Bt*^di LjMa -r § 51 © X- ^ > 7 i - X 

i'XxAn^bn-^A^ HtilBx-:J'i'>^7x- 
X^/r LTtfifBIBatiif*/b^?)i!?f m Lfcx-^^jiJt,/'^ 
-y7 7lc|Si|fi-r5i:±ttc, MBv-XxAa^hn-v 
t\ x-^{E31-r>'^7x-Xtx-:Jf03MttiOji^^ 
ff^ i: 3 Lfcx^' X<^SBfflO->-y >'>-\';bx-^ 
3iffiffl5St5/^y 7 7 cD$iJfflaBT:-$> o T. tulBi/Xx A 
n>'hD— 7;^)^. HuIBv-r^'Da^FD-vlcJ^LTx 
-^?^*aiLlCi2NS*S!iilB#ra*rtgi.^-&b'li-5MIB>'X 
■rAriyFn— ^CDH 1 cD^ISi:. Ml'^^^'ouyh 

Xx An > h D- V t jlJPTSMr^BV'f' ^ p n y h D- 

"ycommmMwmM-ii^m^t. mtevi- ^ n n >' F n 
- -7 <7)gai? is^^ p. oiia ^ nfc X- ^ tcs-rJ t . Buf B 

aiS/ ^y 7 7 CD/ Vy 7 7 U >' ^^S^iiMf § =t 5 icSiJ 
Wr ^BulBi'XxAn > F p-7CD^ 2 (D?ISi:!f)^^lt 



7 

§ d t ^#@[ i: f 5 1. CD -e i. o 

[0 0 15] X. *f|BStCfl^ti5xVX^'gSfflOi/- 10 

- ^ 7 r lC)tStt-r 5 cfc d t L fcx- ^ (DB!til¥ia 
/^y7T*^e.r-^f*w!*^tiJf x-^fEjM'i'>^7x- 20 

©mat . luIBA-y 7 r fri^-^y 7 y U > 

-y- > V/ -v ;Ur- ^ ;&fB® L /cxV X ^ xScOfBSIitt ^ . 

■rA3>^p-7(D}t^^^ca■:>^^T. fuiaia®«i*J: d so 

^at. BfitBfB»J«f*/!)^e>x-^f'&»l*ffib«i)iUT> 

-^fDKffi^Si:. fjIBi'X-fAny hp— ^©Jg^tc 
S-iv ^ T . Hu bB>' ^ >y 7 r 5 x - ^ ^1" x- ^ & 

y -V ^ tiiffl jil^;/ ^ -y 7 r (0$iJffli75rffiT-fe o T, 
mBy7.Th^yYu-^i3\ MfBfB^j«t*<i: 7=- ^5? 

S-riX^T. trifafBiS«i*A^^cOf--^©iI^^ttJbBtPa* 40 
m%L. ;:iDj|SISSlcS-^\^T. tulB^^y7 7-eoA 
>y 7 r 'J >'^"gfi^tgji$-iJ:?.3fiJffii%lf 9 ^ tmmt 

rj:E(Diy—yyy^')i7'--$'^mB\^rcf^x^jZ(DU 

mm»t. 3V>F^'>^7x-X*^LTAI±J;^-M-Slt 
^SttWtSv-i'^pnyhP— ^fBv-i'^pr] 

t. tufBfegii*A^e.-r-^^Ii*^aiLffii)^LT. C(D 
miliL/-c-f-^f*/Vy7Tti:|#*ft-r§i:ttti:. flfiiBv-i' 50 
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^'pn^'bp— 7(DjH^tcS-ot, tulB>'^-y7r*''?>T 

- w L^ai-r § ^® 7=- ^ y ^ 7 X -X i: . 
:yX-rAn>ha-^*\ tfi!E-r-^'i'y^7x-X^ 

ir Lxmmiwmm-^hm^^^ l/cx-^? ^Mjs^^y 7 

- eJM-r y ^ 7 X - X X- ^ cDjM/U cofg^^ff d ^ 

^i>cLrcT'^y.i^mmm<Dy-'yy>'^)i-T-^mtiim 

^iS-'^y 7 7 ©IWTj?* T*^ o T. MIB'^X'T A 3 > h 
u-yti\ jij|Bv^^P3>hP-^lcWL.Tx-^?^ 

*(±i btit<.s:&5!isBf r^;&r^l^-a•^^•^^s tstav-i' ^ pn 

lufB>/XrA3>bP-^t)ife-r:S)ili;T\ MfBi^X 
fAn^'hP- MfB3i)S^^>y7rtO>'^>y7r U 
^"gfi'&tiMI-S J; 3 tcSOiPf S c ^ItM bt^^<0 
Tgf). X^ Ig4^««. tfilBi^XrA3>hP-^ 
ti\ lulBvi'^prjyhP— 5ti:>r^LTx-^'i^^aiL 
%^ff-r?)lia7 FPXMJ|lc^3vyFi'>'^'7x-X 
;&:^LTjiSqU tuiBv^^^pny ha-5*^'iia7F 

UXM^WI7FL/XMJ^tC^j^t. ^(DISS>&S/X 
f AnyhP-^tCjl^obs ^Ofamta-:5v^TmiIBi' 
Xr An y F a— ^A^t^iiW^i^-i'ijIt^^tyfV X 

IB®jS/^y 7 r cD/^y 7 7 >; >' ^~g»^^fff^i^± Li6?) c 

t>£#ii!i:-r§fe©Tfei3s Xs msmmit. ~>xxa 

nyhP-^tt. miBBx-:JfejM-ry^7x-X(cgSi 
?nfc:B*fi • ^^T3-^>^x3- F'lf$SWft-5 
i:«fc, BuIBoiJS/^y 7 7/b^e.cDx-^W^^mL««g^ 

03sa^cJSl;Ti^JIB)a^S/^y 7 70>'^y 7 7 u y^'^m 
X. memmit. s^xxAn^Fp-^a. mibsiS/*^ 

Flf $SW#-ri. ii^^tc. BijIBilJS^Vy 7 7y()^e.©x- 
^'S!^^*^liLml^^-^■r^ili:^^=l:0. v'-^(Drm 

mm^mmu ^(Dmm\^j:B\:>xtiinimm/^yy7<D/^ 

[0 0 16] 

[f^Fffl] rVX^±(D-r'-^i2g^. xVx^gficDia 
iI14Sg^iK*1-?.«tg^. ^^y 7 7 U y^Y^tx-^' 

«^KWtfiJ1»nrt|:&3iiSM-y 7 7 ^li*-&t>-&i. C t 
K^K). A-y777y^f-7P-7b^^^L^l.^SSfflTv^ 
-y 7 7 U > WSiJ 5 C A^nltg ^ ;&o 
[0 0 17] S/c. xVX^gil£0'l'>^?7x-Xt. 

mmm^^ubfcT'^ x ^ ao^^p/i^MSi 1 5 fc 
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[0 0 18] 

7 r z!)^ a. -r- ^ W-r X- fijlf' > ^ 7 i -X 
;^3^ 6 § rV X SB ffl (D - ^ > i/ ; 1/ X - ^ tti 

[0 0 1 9] X. tfifaie®!fifr<tOx-^oiH»if$g* 20 

^ t a-j" t . Huf ^y 7 r ^ -y 7 r U > ^^"^a^iiM 

^-ttssij'ffli^tT^^'S'y 7 r u y^^mmm^m.tt)^m. 
it 6 n T i ^ § c i: #11 i: -r 5 o 5 o 

[0 0 2 0] 

[HMU] *^0^tc{^*3§-fVxi'SSffl(Di^ 
y -> + ^MtHffljilS/': -y 7 r ©$waH ^ 

[0 0 2 1] (^1 (D*^t:0IJ) 12 1 -H 8 \i. 

^/v-^^l/x-^^^rlEfclL/cxVX^^OfSiliSftZ 0 3 
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